r )| ]
| The documentation and process conversion | INCH-POUND |
measures necessary to comply with this L ———
revision shall be completed by 10 Dec 93.
L

J MIL~-S-19500/354D

10 September 1993
SUPERSEDING
MIL~S-19500/354C

21 June 1983

NILITARY SPECIFICATION
SEMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, LOW-POWER
TYPES 2M2604 AND 2N2605, JANTX, JANTXV, AND JANS

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.
1. SCOPE
1.1 Scope. This specification covers the detail requirements for PNP, silicon, Low-power transistors for
use in low noise-level amplifier spplications. Three Levels of product assurance are provided for each
device type as specified in MIL-S-19500.

1.2 Physical dimensions. See 3.3.

1.3 Maximum ratings.

r 1 1 R | 1 1 k)
Type Pr U Veoo | Vemo | Yeeo | I¢ | Ty end Topg | Rgy,
Ty = +25°¢C
w Vde | Vde | V.dc | mA dc °c °C/uk
2M2604 200 ® | 6 | & 30 | 65 To 4200 | .47
22605 400 0| 6 60 30 | -65 to 4200 | .437

1/ Derate linearly at 2.28 mW/°C above T, = +25°C.

1.4 Primary electrical characteristics.

¥ 1 T 1 T 1 L
l R | Iyl l Cobo VeE(sat) Vee(sat)
I 1 1 1
| Veg = 5 Vde VCE-SVchVCE-SVdc Veg = 5 V dc I. = 10 mA dc Io = 10 sA dec
IC=10pde | IC=1mAdc | I0=500uAde | 1 =0 Ig = 500 A dc | 1 = 500 pA dc
f =1 kHz f = 30 MHz 100 kHz = f < 1 MHz
2N2604 | 2N2605 | 2N2604 | 2M2605
pf Y dc v dc
Min 40 100 60 150 1 0.7
Max| 120 300 | 180 450 8 6 0.9 0.3

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use

in improving this document should be addressed to: Commander, US Army Research Laboratory,

ATTN: AMSRL-EP-RD, Fort Monmouth, NJ O7703-5601 by using the Standardization Document Improvement
Proposal (DD Form 1426) appearing at the end of this document or by letter. |

AMSC N/A FSC 5961
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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2. APPLICABLE DOCUMENTS
2.1 Government documents.

2.1.1 geciﬁcations, standards and handbooks. The following specifications, standards and handbooks

Bom = momms b b --..-.ci.d hanadn Imlase athanrioaa snandiad tha &..n.. n(
iurm o w"‘ w ‘l'l. w‘-wl\ GU e ‘ABG“ ”‘Ull TS I G, WVIILCOD V\IK! WIDE PPTLII ITU, LITe IIPWes Vi

these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
NILITARY
MIL-S-19500 - Semiconductor Devices, General Specification for.
STANDARD

MILITARY

RIL-STD-750 - Test Methods for Semiconductor Devices.

IMml mne mbbhamidinn cmde nmdadd mmmimn ~ndf Sada -.-l —end aasl 3 ms anmanibiratsians atandandas and handbhankhe mrna

AUIILESS ULIICIWIDT 1TIRITLAaLEU, LUPITD VUi Icucial aird w1 I.IL Ty SPCLITIVALIVIIG, ILOIRIGIUD, TIR IIKNRIAAAS O ©
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA
19111-5094..)

2.2 Order of precedence. In the event of a conflict between the text of this document and the references

cited herein the text of this document takes precedence. Noth'ing in this document, however, supersedes

appiicabie iaws and reguiations uniess a specific exemption has been ocbtained.
3. REQUIREMENTS

3.1 Associated detail specification. The individual item requirements shall be in accordance with
NIL-S-19500, and as specified herein.

T D Ahhraviatisne avmbal o nd Aafinieian
=s.& nAoUreViIations, SymcoiS, and G8Tinit)

be as specified in un-s-wsoo

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S-19500, appendix f, figure 9, T-2B.

3.3.1 iLead finish. Lead finish shaii be soiderabie in accordance with RiL-S$-19500. Where a choice of
Lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.4 Marking. Marking shall be in accordance with MIL-5-19500.

4. QUALITY ASSURANCE PROVISIONS

1 Camnl in~y and inenastian Camnlinn and inanastinn shall ha in arrarndanca with MY _C_ 108NN o e
. SOWmpLiin] @i INSpeLLiui. T e ves CLIVII StrELL WE T BULUI WRHIVE WL Ak VT I/OWY, e WY

specified herein.

4.2 Gualificati
&.C aLiricacl

n
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_ 4.3 Screening (JANS, JANTX, and JANTXV levels oniy). Screening shall be in accordance with table 11 of
MIL-S-19500, and as specified herein. The following -easure.ents shall be made in accordance with table I
herein. Devices that exceed the Limits of table 1 herein shall not be acceptable.

Screen (see Measuresent
table 11 of
NIL-S-19500) JANS ievel JANTX and JANTXV ievels
| 9 | Iepoy @ hggq Not applicable
! — - 1 1
" 1 nnas Peca; Al . = 100 percent 1. . and h__.
c 1nA 55',' uhiggg\ller is greater; baady rel
AhFE1 = 325 percent change of
initial valuve.
12 Bee 4.2.9 See 4.2.1
13 Subgroups 2 end 3 of table I herein;| Subgroup 2 of table I herein,
A1 = 100 percent or 2 nA dc, Al = 100 percent or 2 nA dc,
Eﬂever is greater; AhFE1 = 225 CBRever is greater; AhFE1 = 225
percent change of initial value. percent change of initial value.

4.3.7 Power burn-in conditions. Power burn-in conditions are as Toliows:

Veg = 25 V dc; Py = 400 w¥ st T, = room ambient as defined in 4.5 of MIL-STD-750.

NOTE: Mo heat sink or forced air cooling on the devices shall be permitted.

4.4 oquality conformance inspection. Quality conformance inspection shall be in accordance with

NIL-S-19500.
~ 4.4.1 6roup A inspection. Group A inspection shall be conducted in accordance with MIL-S -19500, and
table I herein.

4.4.2 Gm B _inspection. Group B mspectwn shall be conducted in accordance with the conditions
specified for subgroup testing in table IVa (JANS) and table IVb (JANTX and JANTXV) of HIL-S-19500.
Electrical measurements (end-points) and delta requirements shall be in accordance with the applicable steps

and footnotes of table I, group A, subgroup 2 herein.

4.4.2.1 Group B inspection, table IVa (JANS) of MIL-S-19500.

Subgrouyi Method Condition
B4 1037 Vep = 20 V dc; Py = 400 e at T, = room ambient as defined in 4.5 of

RIL-STD-750; t,, = to¢¢ = 3 minutes minimum for 2,000 cycles. No
heat sink or forced-air cooling on devices shall be permitted.

8s 1027 Veg = V dc; T, = +125°C £25°C for 96 hours, PT = 400 wd 8t T,
= +700°C or adjusied as required by the chosen T, o give an average
lot. T, = +275°¢C
3
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4.4.2.2 6roup B inspection, table IVb (JANTX and JANTXY) of MIL-$-19500.

Subgroup Method Condition
a3 1027 = 25 V dc; Py = 400 w¥ at T, = room ambient as defined in 4.5 of
“GF—“’“—"“. Mo heat cink or forced-air cooling on the devices

shall be permitted.

4.4.3 Group C inspection. Group C inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table V of MIL-S-19500. Electrical measurements (end-points) and delta
reqmre-ents shall be in accordance with the applicable steps and footnotes of table I, group A, subgroup 2

,,,,,,

4.4.3.1 Group C inspection, table V of MIL-S-19500.

Subaroun Method Condition
€2 2036 Test condition E
cé6 1026 Vep = =25V dc; P =kw-uatT = roos ambient as defined in 4.5 of
MIL-STD-750. No heat sink or forced-mr cooling on device shall be
peraitted.
7 3131 Roup = .437°C/wM.  LTPD = 15.

4.5 Methods of inspection. Methods of inspection shall be as specified in the appropriate tables and as
follows.

4.5.1 Noise figure. The noise figure shall be measured using commercially available test equipment and
its associated standard test procedures.

S. PACKAGING

S.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-S-19500.

F2
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r T T T 1
| | Limit | i
ot o LY; 1 ——— — Cvomaden | L ] tlmie
inspeclion iy T T 1 Sywos 7} wiit
! |Method | Conditions | | min | max |
i i i i d 1 |
; ! i H J i 1
| I | | |
Subgrows 1 L ! [
| | | | | |
|visual snd mechanical | 20 | | |
examination ! i | i i
| | | |
|  Subgroup 2 ! ! | | !
I | | | | ]
|Collector - base | 3001 |Bias condition D; V(ar)cBO !
| breakdown voltage ] j1. = 10 A de |
| 2M2604 [ y | & V dc
] INLNC 1 1 »n Y'Y
] eneo | LY v ac
| ! I |
|collector - emitter | 3011 |Bias condition D; V(BR)CEO | 60 | | ¥ de
| breakdown voitage i 1. = 10 mA dc; i i
| ] pulsed (see 4.5.1) | !
| | | | | | |
|Emitter - base | 3026 |Bias condition D; ¥ (8R)EBO | 6 | vde |
1 [ P W PO Py 1 T = AN eea A 1
| WV CORUUWY) wklwe I IE = w 'Jﬂ uc ;
{ | |
|Cotlector - base | 3036 |Bias condition D; Legot | | 10 | mA dc
| cutoff current i Veg = 50 v dec j i |
| | |
1 i i
Emitter - base | 3061 |Bias condition D; ) P, | 2 | nAde
| cutoff current | [Vgg = 5 V dc [ | |
i | i i i i
Collector - emitter | 3041 |Bias condition C; Lees ! 10 | nAde |
cutoff current | Veg = 50 v de _ | | |
| | | ! ] |
Easmmed sorecant | =24 v = & U da- In 1 1 | ]
TN WG W LWt Ivll? ' - "CE 4 v u\o, 'IIFE1 l l l |
| transfer ratio | [Ic= 10 A de | | | |
| 2N2604 | | ] | 40 120 | |
| 2N2605 i i i | 100 | 300
| | ! L
|Forvard current | 3076 |Vee =5V dc; Ihegs { | |
| transfer ratio ] |Ic = 500 pA de [ | | |
282604 | 60 | 180
2K2605 | 150 | 450
| I |
forward current 3076 [Veg = 5 V dc; hees i i
| transfer ratic 1.= 10 =A de !
| 2N2604 | 40 160
2N2605 | 100 | .400
i
|Base - emitter 3066 |Test condition A; VaE(sat) | 0.71 0.9| vdc |
!voltage (saturated) _ [1c = 10 mA dc; A [ » |
| | |1g = 500 pA de ! |I !
i | I ] 1 |
|Coliector - emitter { 3071 |1, = 10 mA dc; IVeecsat) I | 0.3] vde |
| voltage (saturated) | |1g = S00 pA dc | | | | |
| I ( | | i l z
L - 1 1 1 1 1 |

See footnote at end of table.

Arwe e mMAmAm—
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TABLE 1. Group A inspection - Continued.

MIL-STD-750 Limit
Inspection k¥4 Symbol unit
nethod tonditions Hin nax
Subgroup 3
High-temperature T, = #150°C
operation:
Collector - base 3036 |Bias condition D; leage S LA dc
cutoff current Veg © 50 V dc
Low-temperature T, = -55°
operation:
Forward current 3076 Vee = S Vdc; hee,
transfer ratio I.= 10 pA de
2R2604 15
2N2605 30
Small-signal short- 3201 Veg = 5 V dc; hie |
circuit input impedance Ic=1 mAdc; =1 kiiz i
2N2604 1 0 |\ [
2NK2605 2 20 Q |
i i
Ssall-signal open- 3211 |V = 5V dc; hee ! 10 x | 104 |
circuit reverse-voltage Ic=1 mAdc;
transier ratio =9 kiz
Small-signal open- 3216 Vee = 5 Vdc; hoe
circuit output admittance Ic= TmAde;, =9 kHz
2N2604 40 | 1mhoe
2N2605 60 | pmhos
small-signal short- 3206 |V = 5 V de; hee
circuit forward-current lc =1madc, f=1KkHz
transfer ratio
2N2604 &0 180
2N2605 150 450
Magnitude of common 3306 |Veg =5 Vde; {heel 1 8
emitter small-signal 1.7= 0.5 mA dc;
short-circuit forward- f = 30 MHz
current trancfer ratio
Open capacitance 3236 |Vegq = 5 V dc; Ig = 0; Cobo 6 pF
input open circuited 100 kHz < f < 1 MHz
Noise figure 3246 VeE 5 V de; Ip= 10 A dc; Fq S d8
o AN L. £ TANN 4.
ﬂg" v "‘, P = W n
|Noise figure 3246 |Veg =5V dc; 1. = 10 pA dc; |Fy 3 dB
| Rg = 10 kQ; f =71 khz |
| !
|Noise figure 3246 'YCE =5V dc; I. =10 pA dc;|Fy ] | 3 dB |
=10 i€y, f =10 kHz | i i
d g A1 L 1 ]

[
L
1/ For sampling plan, see MIL-S-19500.
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(This section contains inforsation of a general or explanatory nature that may be helpful, but is not

6.1 Notes. The notes specified in MIL-5-19500 are applicable to this specification.

jigition requirements. Acquisition documents

PSStV ICNY YOOI S

hould specify the following:

cUme N0 *DC

a. Issue of DODISS to be cited in the solicitation.

b. Lead formation and finish as specified (see 3.3.1).

(P e plguy P TV Y Py - . o
c. Type designation and product assurance level.

6.3 ¢changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Preparing activity:
Army - ER Army - ER
Navy - EC
Air Force - 17 Agent:
NASA - NA DLA - ES
Review activities: (Project 5961-1469)

Army - AR, AV, RI

Navy - AS, CG, MC

Air Force - 13, 15, 19, 85
DLA - ES

-~
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. INSTRUCTIONS

1. The preparing activity sust complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision
] letter should be given.

2. The submitter of this form must complete blocks 4, 5, 6, and 7.

5. The preparing activiiy must provide a reply within 30 days from receipt of the fora.
NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of

requirements on current contracts. Comments submitted on this form do not constitute or isply authorization to
waive any portion of the referenced document(s) or to amend contractual requirements.
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&. WATURE OF CHANGE (identify peregreph mmber and inciude proposed rewrite, if possibie. Attach exire sheets as
needed. )

5. REASON FOR RECOMMENDATION

8. PREPARING ACTIVITY

a. NAME b. TELEPHONE (Include Area Code)
(1) Commercial (2) AUTOVON
¢. ADDRESS (Include Zip Code) IF YOU DO NOT RECEIVE A REPLY WITHIN &5 DAYS, CONTACT:

befense Quality and Standardization Office

EIMT | manbisnsn Dilba Cuisea 1/N2 Eatla Ploimab A A
JEUS LTTOWIIY M IRT, SUILT I%JJ, Taiild v L, ¥A  couUs

Telephone (703) 756-2340 AUTOVON 289-2340

DD Form 1426, OCT 89 Previous editions are obsolete 198/290
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